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Project Introduction

It is clear from past mission studies that a manned Mars mission, as well as
deep space planetary orbiters will require aerobraking and aerocapture which
use aerodynamic drag forces to slow the spacecraft. Aerocapture would enable
long term studies of the outer planets and their moons that would not be
possible with existing braking technologies. While utilizing planetary
atmospheres to slow down and capture spacecraft would dramatically reduce
the cost, launch mass, and travel time, current technologies require significant
additional spacecraft mass and risk, as the spacecraft must descend deep into
a planetary atmosphere that is not well characterized in order to produce
significant drag on a relatively small, fixed dimension aeroshell or temperature
and structurally sensitive inflatable ballute.#The Magnetoshell deploys a
simple dipole magnetic field containing a magnetized plasma. It is interaction
of the atmosphere with this magnetized plasma that supplies a significant
impediment to atmospheric flow past the spacecraft, and thereby producing
the desired drag for braking. Frictional heating would no longer be of concern
as the energy dissipation required to slow the spacecraft would be deposited
into the plasma ions helping to maintain the Magnetoshell plasma while at the
same time shielding the spacecraft itself from frictional heating. With the
aeroshell now being composed of massless magnetic field, the transverse
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Phase I a full system was designed for Neptune and Mars missions. This Technology Maturity (TRL) 2
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Finally, a stationary 1.6 meter argon Magnetoshell was fully demonstrated and
a 1000:1 increase in aerodynamic drag was found. This experimental program
definitively demonstrated a subscale Magnetoshell by eliminating
electromagnetic interference, utilizing a dielectric torsional thrust stand, and
placing all key electrical components under vacuum in the plasma
environment. In addition, by decrease the dynamic pressure requirements
while simultaneously shielding the spacecraft, heating during an Aerocapture
maneuver could be reduced by 10,000x.#In the proposed Phase II, the
complete mission benefits of the Magnetoshell system will be proven. During
this Phase II detailed mission studies will investigate the 3D orbital entry and
capture mechanics while investigating the thermal, structural, electrical, and
magnetic requirements of a Magnetoshell system. These studies will determine
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ﬁLangIey Research Lead NASA Hampton,
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Supporting Redmond, - TX09.4 Vehicle Sysftems
MSNW, LLC Organization Industry Washington ‘= TX09.4.5 Modeling and

Simulation for EDL

Primary U.S. Work Locations q q
Target Destinations

Washington Mars, Others Inside the Solar
System

Project Transitions
o June 2016: Project Start

0 May 2018: Closed out

Closeout Link: https://www.nasa.gov/feature/magnetoshell-aerocapture-for-m
anned-missions-and-planetary-deep-space-orbiters

h=z
Tec \\'J’port For more information and an accessible alternative, please visit: Page 3

Printed on 12/06/2022 https://techport.nasa.gov/view/89027
11:01 PM UTC


https://techport.nasa.gov/view/89027

NASA Innovative Advanced Concepts

Space Orbiters
Completed Technology Project (2016 - 2018)

Magnetoshell Aerocapture for Manned Missions and Planetary Deep NA ,

Images

Project Image

Top- Artist rendering of
Magnetoshell Aerocapture concept.
Bottom Left - RF injector operating
on Argon. Bottom Right -
Magnetoshell operating with
internal gas feed and intercepting
an accelerated neutral and plasma
jet.
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